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(57) Abstract: A method for preparing a kneaded product contain- 
ing a calcium phosphate cement which comprises a step of subjecting 
a container having a mixture of a powder composition containing a 
calcium phosphate powder with a liquid curing agent both to a rev- 
olution around a revolution axis and to a rotation on its axis at the 
same time. When the calcium phosphate powder has a specific sur- 
face area of 0.3 to 2.0 mVg, the mixing ratio of the powder to the 
liquid in weight (PA.) is preferably 3.0 to 5.0, and when the specific 
surface area is 2.0 to 4.0 mVg, the P/L is preferably is 1.5 to 3.5. 
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il&^t^mfig'^l 0 g{C*fL-C> ?g«i:^WJt (P/L) 1. 5, 2. 0. 
2. 5, 3. 0, 3. 5, 4. OOfiJ'g'tClJSiSipfcii'&U SSiPb^ Tfe^pi: «3 
i^^epj {'yl^^-^M:. ft^ : <2f^lHl^ 2000rpm, g ^1111^4 0 0 r p m) 



*1 4 





1.5 


2.0 


2.5 


3.0 


3.5 


4.0 






o 


O 


o 


O 


A 


X 




o 


o 


o 


o 


X 


X 


mimm 


7.0 5^ 




5.0^ 


4.5^ 


4.0^ 




imm5 




O 


o 


A 


X 


X 


X 




o 


A 


X 


X 


X 


X 




8.5^ 


8.0^ 


7.5 5^ 









2 oil 4 y l^m:^ JVi/f7J^7 0. 0 w t rti^©^ 2 V vmiJ !> 
C y i^®?:^;/!^^^ 10 0 fiMic, Wi MHO y if^^'y^J^ m 
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mm 

m^mj^miz 7 n?: 2 5 k g y m vxmm u Mmm 5 om^^hum 

-jH;^^- m) «r 1 2 It:. 2 O5>(D^#-eiiiJE^^^0i-5.i: fete:, rt^^ 

:t^'f>{\fiS::^mmm (CL-3 0-BM) T?2SllL^o 

(») 

mwm^^io gts ^fiKMLxm^^p/h=2. 0, 2. 5, 

r pm. g^m^S 0 0 r pm) Id-fes^ h U PSt?l Og>i^?t3bfco 
^^^imLX^-to 



mi5 











2.0 


2.0 


2.5 


3.0 




8.0 


7.0 


6.0 


5.5 




51.2 (*) 


60.9 (*) 


64.3 


68.8 



(*) itwim 6 1 mmm e <Dig^mit 2 . 0 <osm^(oi^3^timn^m^^M^h 
0 (t*^^. i^mmsvo). 
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Bm^mRxmimrm. j i s t e e o 2 mmm v i^mmm^}^ y\ \z. 

^Sa-b-ClU^bfCo fcy^b. mmm^'0\^X\%. ^it: (7mm0Xl 4mmL) 
"M^yi, 0 . 5 i: ^ h p i/ttfi 4 4 5 5 M^i^l&^Srfeffl Ufco 

1. 5~3. O(D^ffl'T?^d^ibPi:ttJ^tl'fc^#:ffl'fe^>'MSf0!^M)t-Ctfc, 

^7Lxm.^<D^wm-^:f^i^vmmi^w&\.. w^^. m^v^^s mmmi. 



1 6 







1.5 




I 


A 




n 

M 
5 


rpm 


2600 


2000 


1500 


1000 


2500 


2000 


1500 


1000 


2500 


2000 


1500 


1000 


rpm 


500 


400 


300 


200 


500 


400 


300 


200 


500 


400 


300 


200 




O 


O 


O 


A 


o 


O 


O 


A 


A 


A 


X 


X 




o 


o 


o 


X 


o 


O 


o 


X 


X 


X 


X 


X 


m 


6.0 


6.5 


7.0 


8.0 


4.5 


5.0 


5.5 


7.0 


4.0 


4.0 






M 

5 


rpm 








rpm 










o 


A 


X 




o 


X 


X 




8.5 


7.5 
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^1 7 





5 






2 


2 


3 






2500 


2000 


1500 


1000 


500 


2500 


2000 


1500 


1000 


500 


rpm 




























500 


400 


300 


200 


100 


500 


400 


300 


200 


100 


rpm 


























8.0 


6.0 


6.0 


7.0 


8.0 


X 


5.0 


5.0 


6.0 


7.0 


X 


g(MPa) 


51.2 


60.9 


58.1 


56.2 






68.8 


66.6 


62.4 







^1 8 







1.5 


3 






m 

6 


rpm 


2500 


2000 


1600 


1000 


2500 


2000 


1500 


1000 


2500 


2000 


1500 


1000 


g^lBl4EjgC 
rpm 


500 


400 


300 


200 


500 


400 


300 


200 


500 


400 


300 


200 




O 


O 


O 


A 


O 


o 


O 


A 


A 


A 


X 


X 




o 


O 


o 


X 


O 


o 


O 


X 


X 


X 


X 


X 


(^) 


5.5 


6.5 


6.5 


7.5 


4.5 


4.5 


5.5 


6.5 


4.0 


4.0 






Jt 

m 

6 


rpm 








rpm 










O 


A 


X 




O 


X 


X 


mimm 


8.0 


7.0 
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^1 9 





6 






2 


2 


3 


rpm 




2500 


2000 


1600 


1000 


600 


2500 


2000 


1500 


1000 


600 


rpm 




500 


400 


300 


200 


100 


500 


400 


300 


200 


100 




7.5 


6.0 


6.5 


7.0 


7.5 


X 


5.5 


5.5 


6.0 


6.0 


X 


KCMPa) 


53.0 


62.6 


60.4 


58.6 






71.4 


70.5 


66.3 







^Sr^aT-r:e-=^;^|t|g^/y-:/MS-l 3M{J:Tffi!l^Uyb^r5. 0. 8 2 

m ^2 0wt%, ^iy\:u^^:yTmrrv^)^j^ m^^iM^^Mi. ^mif 

FN D i&) 5 w t LfcTKMSrf^Sli bfco 

t&^jia^i^i 0 gicMbr. ?K#:^MJt (p/l) 3. 0. 3. 5, 

4. 0, 4. 5, 5. 0. "5. 5<^«iJ'g'tC/jt5J;5tJ:m-^U Tfetoi: 19 i|i;fcgpj 
(^p"p^ : ex^^df-ldjSl, tt^ <^^lHlifc 2 0 0 0 r p m, 1^(11^4 0 0 r p 
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-mm? 



«2 0 





3.0 


3.5 


4.0 


4.5 


5.0 


5.5 






o 


O 


O 


O 


A 


X 




o 


O 


o 


o 


X 


X 




6.5 5> 


5.5^ 


5.055- 


4.5 55- 


4.0 55- 




imm7 




o 


A 


X 


X 


X 


X 




A 


X 


X 


X 


X 


X 




8.5 5^- 


7.5^ 











1 (D amm 3 v ^ymjA^^y^j^ 75. 0 w t %. 2 ©ii4 y 

i3)\^^y^K 20. 0 w t %. rfT|S(7)^ 2 U vm3)\^'y^K (fPM^XHtij^) 

Lfttib. 1. 2 7m.^/gXh^tZo 

l&^^M^^f- y 2 5 k G y M LTggcm L. |I®^#IJ 7 omi^hlL^ 

-r-^^^^-Vm) ^121U 2 05^<D^#-Ci«JE^^Si®t- 5i:i:t>fc^ 
K:;Ef ::^2^mi§ (CL-30-BS) TMH Lf^o 
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nwm^mi o g :Lfi\zn\^xmi^^p/-L =3.0. 

3. 5. 4. 0{zti:^Xo^^^i^X^P^^mz^mU 

2 5 0 0 r pm. StelHteS 0 0 r pm) kz.±y hU Ot!>i^fPLfc„ 

'imms 



^2 1 







urns 




3.0 


3.0 


3.5 


4.0 


m^mm (^) 


7.0 


6.0 


5.5 


5.0 




74.8 (*) 


84.5 (*) 


95.2 


100.4 



^2 oxT^^2 1 \z.7Ti\^tzM^x.^ . :i^mm(om&-)3mzM^xmm\^f^%^ 

limits. o~4. 5(Dmmxm^h^m^mti:±{^B'^;^:yhimimm^x 
tyto ^2i(D^^55^p,, :^^m<ommi3mim^xmmLitmm\8<D 
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^x.xm^(D±i^m±?^i^mm^^mi^\^. m^U!^. ntm^m. mmmR 

ISE b:fco i^*^^ 2 2 2 5 {C* fc-CfB-To 



$t2 2 







r 




i 




5 


m 


rpm 


2500 


2000 


1500 


1000 


2500 


2000 


1600 


1000 


2500 


2000 


1600 


1000 


m. 
m 


rpm 


500 


400 


300 


200 


600 


400 


300 


200 


500 


400 


300 


200 




O 


O 


O 


A 


O 


0 


O 


A 


A 


A 


A 


X 


7 




O 


o 


O 


X 


O 


O 


O 


X 


X 


X 


X 


X 




(^) 


6.0 


6.5 


6.5 


7.5 


4.5 


5.0 


5.5 


6.0 


4.0 


4.0 


4.5 




it 


rpm 


























rpm 


























m 




O 


X 


X 


7 




A 


X 


X 




mitmm 


8.5 



















^2 3 





im 
m7 


mmm7 


Wit 


3 


3 


4 


rpm 




2500 


2000 


1500 


1000 


600 


2600 


2000 


1500 


1000 


500 


rpm 




500 


400 


300 


200 


100 


600 


400 


300 


200 


100 




7.0 


6.0 


6.5 


7.0 


7.5 


X 


5.0 


5.5 


6.0 


6.0 


X 


& 

(MPa) 


74.8 


84.5 


81.1 


79.5 






100.4 


96.2 


92.2 
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^24 







r 






t 


5 


8 


irpm 


2500 


2000 


1600 


1000 


2500 


2000 


1500 


1000 


2500 


2000 


1500 


1000 


rpm 


600 


400 


300 


200 


500 


400 


300 


200 


500 


400 


300 


200 




O 


o 


O 


A 


o 


o 


o 


A 


O 


0 


o 


X 




o 


o 


o 


X 


0 


o 


O 


X 


o 


0 


O 


X 




6.0 


6.0 


6.5 


7.0 


4.5 


5.0 


5.5 


5.5 


4.0 


4.0 


4.5 




Jt 

8 


rpm 








rpm 










O 


X 


X 




A 


X 


X 




8.0 







^25 





8 












m 












3 


3 


4 


mi 




2600 


2000 


1600 


1000 


500 


2500 


2000 


1500 


1000 


500 


rpm 




























600 


400 


300 


200 


100 


600 


400 


300 


200 


100 


rpm 


























7.0 


6.0 


6.0 


7.0 


7.5 


X 


5.0 


5.5 


6.0 


6.5 


X 


wm. 

«(MPa) 


75.0 


85.6 


83.2 


80.9 






97.7 


90.8 


84.6 







' 9 

Wco itm^m^mmr^ :t=^ ^ ^^^^ / y-zfu s - 1 s siJi-caiit Ltzt:L 
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l^immiio e\zi^LX. mf^^nmn: (P/L) 1. 5. 2. 0. 
2. 5, 3. 0, 3. 5, 4. oc^^iJ-g-^c/iSJ: ^icis-g-u r^tjipi; *) 

(m&i^ : ^>'i^=^'-Ms tfc^^ <5^i^lE]i^2 0 0 0 r pm. Si^|el^4 0 0 r p 



*2 6 





1.5 


2.0 


2.5 


3.0 


3.5 


4.0 






o 


o 


O 


O 


A 


X 




o 


o 


O 


O 


X 


X 




7.0^ 


6.5 


5.0:9 


4.5^ 


4.5^ 




imm9 




0 


O 


A 


X 


X 


X 




o 


A 


X 


X 


X 


X 




9.0:9- 


8.0:9 


1.5^ 









• mmm i o 

2 (Df$ 4 V i/^^fvy i>iN70. owt%, i^WL<r>% 2 y l/Wii^^y 
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mm) 

y^:ff:^mm^ (C L - 3 0 - BM) tfco 

(») 

^(D^^. ^WMI^lO gt. Ztl{^nLXmW^P/L=2. 0. 2. 5, 

IkK. ^^Sr r;^tf>-^/i.j (^y iJr^^sif^gfttSSs OM 42f^lili52 5 0 0 
rpm. i ignites 0 0 r pm) tC-tj/hU m^Xl O^moVt^o 

mm 

■ • iti^m 1 0 

^2 7 





IfcllJ^ii 1 0 


1 0 




2.0 


2.0 


2.5 


3.0 




7.5 


7.0 


6.0 


5.5 


JEJfilllACMPa) 


53.0 (*) 


62.2 (*) 


65.9 


73.0 



(*) itMtm 1 0 h mmm 1 0 o^mit 2 . 0 oBm^m<oi^mmf\'^m7i^iS: 



* 9 



WO 02/079112 PCT/JPOl/04999 

36 



Bm^siRxm^mmn. j is t e e o 2 v i^hnz. 

mUl^Xm'^VfCo ±tcL^ JEi^gM{-oV^Tf^. (7mm* X 1 4mmL) 

9, iotitmLxmimmji>^m^ti^^tm\^o ^^t-. *i^^j9-c«, 
nmiti. 5~3. o(Dfmxm^^itkm-^mtj:±i^m±:^yhm^mmmx 
tfc. m2 7(omm^b. :ii::mm(Dmm:^m\^%^xmmLitm^mi 0 

%:m:^xm^<o±wm±;^t^m^^i:mmu is^vtnm. stmife. mimm 
RxfSM'ikm^m^L. m^m i%m u m^Ltcimm 9,10 <omtim 

t Lfeo B^^m 2 8 ~^ 3 1 (c* t ibxmi-o ' 
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^2 8 







1.5 










m 

9 


rpm 


2500 


2000 


1500 


1000 


2500 


2000 


1500 


1000 


2500 


2000 


1500 


1000 


rpm 


500 


400 


300 


200 


500 


400 


300 


200 


500 


400 


300 


200 




O 


O 


o 


A 


O 


O 


O 


A 


A 


A 


X 


X 




o 


o 


o 


X 


O 


O 


O 


X 


X 


X 


X 


X 




6.0 


7.0 


7.5 


8.5 


5.0 


5.0 


6.0 


7.0 


4.5 


4.5 






it 

m 

9 


rpm 








rpm 










o 


A 


X 




o 


X 


X 


(5» 


9.0 


7.5 





m2 9 





9 


IIM9 




2 


2 


3 


m: 

rpm 




2500 


2000 


1500 


1000 


500 


2500 


2000 


1500 


1000 


500 


rpm 




500 


400 


300 


200 


100 


500 


400 


300 


200 


100 




7.5 


7.0 


7.0 


7.5 


8.5 


X 


5.5 


5.5 


6.0 


7.0 


X 


St(MPa> 


53.0 


62.2 


60.8 


58.6 






73.0 


71.2 


68.3 
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^3 0 





JfA^Ttr LI- 


1.5 


r 








m 

10 


^rpm 


2500 


2000 


1600 


1000 


2600 


2000 


1600 


1000 


2600 


2000 


1600 


1000 


^rpm 


500 


400 


300 


200 


500 


400 


300 


200 


500 


400 


300 


200 




o 


O 


o 


A 


o 


o 


O 


A 


A 


A 


X 


X 




O 


O 


O 


X 


o 


O 


o 


X 


X 


X 


X 


X 




6.5 


7.0 


7.0 


8.0 


5.0 


5.0 


6.0 


6.5 


4.6 


4.5 






it 

m 

10 










^rpm 










O 


A 


X 




O 


X 


X 


(^) 


8.5 


7.5 





^3 1 





10 


mmm lo 




2 


2 


3 


rpm 




2600 


2000 


1600 


1000 


500 


2500 


2000 


1600 


1000 


500 


rpm 




600 


400 


300 


200 


100 


500 


400 


300 


200 


100 




7.5 


7.0 


7.0 


7.5 


8.0. 


X 


6.5 


6.5 


7.0 


7.0 


X 


mm. 


54.3 


72.5 


70.6 


68.1 






82.7 


79.9 


75.6 







[If n y :^mm.^^^ii.mmmi)^ o. 3~2. omVg <Di^^im.mmir?>mm'] 
• 1 1 
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Vtct:i^. 0. 8 2mVg-C'S!)ofc„ 

Si) ^ 2 0 w t %. =1 > K^^^^^W•:^ h y A (^{k^xHM, mtffl^ 

IfcJj:. 0 gtcMLT. iK#:Srl&?^Jt (P/L) 3. 0. 3. 5, 

4. 0, 4. 5, 5. 0, 5. 5(Om^i:ifj::5X0\^fMi^V. r&t^t Di^^fiRj 
(^iB^ : 'y-y^-m^. HM ^^01^2 0 0 0 r pm. i«E|ElK4 0 0 r p 

' imM 1 1 



^3 2 





3.0 


3.6 


4.0 


4.5 


5.0 


5.5 






o 


O 


o 


o 


A 


X 




o 


O 


o 


o 


X 


X 




6.5 ^> 




5.0 5^ 




4.5^ 




imm 11 




o 


A 


X 


X 


X 


X 




A 


X 


X 


X 


X 


X 




8.5^ 


7.0^ 











• H^^J 1 2 

"k^m 1 (Damf$ 3 V ym:Jt}jwyr^j>, 75. 0 w t %. ^^^m 20^4 vy^ 

l3jV^y^J>. 2 0. 0 w t rfT|gO0 2 y ymJi^^^y^J^^ 

^1 0 OfiftlfPJ^, y vm-:^ h y l^A (ipifilE^b^tiJ^) SrO. 2aft»^. 
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mm) 

m^. i^m^m^y^t2 5kGymM\^xmmu m^miKomi^hn 
If. mi\:L^-rf^^<D-Mm^^mMu (.mum. m:^ni:^. jk 

i^-y^^^^ \f:ifp^mmm (CL-30-BM) xm^Lfco 

(ma) 

^o'^.n^wm^mi ogt. zti\LMLxmi^^p/L immit) =3. o, 

2 5 0 0 r pm, §^01^5 0 0 r pm) {Cl-fey hU Wm.X\ O^i^fPtlfco 

(mk) 

• \mM 1 2 



^3 3 





Jtt{50iJ 12 


mmi 12 




3.0 


3.0 


3.5 


4.0 




7.0 


6.0 


5.5 


5.0 




71.4 (*) 


80.9 (*) 


90.1 


99.2 



(*) \mm i2h mmm 1 2 <onm^ a . 0 (ommm<r>^^^n.^m^mz.^M 
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^32 mm. 3 3 \z7f^ Lfc^^a; t) , imm(owk-:)om\m^xn'^\.fc%^ 
mil, \2(D^wm^;^yvmMm\-t. (^<to-c^5tu/c: 
itwi 1. 1 2<Dm.^m\^\ic^x. ^WT«-et. i^v^©m■ci^^*:j^ia^ 

%:^^xm^(D±i^m^^yhimm^mmu mmms ^imm. mimm 

Rxj^mm^m^m^L. m^m i%m \^ii^mi^\^fcitmmi i, 1 2 (Dim 
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3 






5 






2500 


2000 


1600 


1000 


2600 


2000 


1500 


1000 


2500 


2000 


1500 


1000 


m 

n 


g tilling 
^rpm 


500 


400 


300 


200 


500 


400 


300 


200 


500 


400 


300 


200 




O 


O 


O 


A 


O 


O 


O 


A 


A 


A 


A 


X 




O 


O 


O 


X 


O 


o 


o 


X 


X 


X 


X 


X 






6.0 


6.5 


7.0 


8.0 


5.0 


5.0 


5.5 


6.5 


3.5 


3.5 


4.0 




it 






















^rpm 




















m 
11 




O 


X 


X 




A 


X 


X 






8.6 













3 5 





itmm 
11 


Mf^m 11 




3 


3 


4 


rpm 




2600 


2000 


1500 


1000 


500 


2500 


2000 


1500 


1000 


500 


rpm 




500 


400 


300 


200 


100 


500 


400 


300 


200 


100 




7.0 


6.0 


6.0 


7.0 


8.0 


X 


5.0 


5.5 


6.0 


7.0 


X 




71.4 


80.9 


77.4 


75.8 






99.2 


98.1 


94.2 
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^3 6 







r 


i 


4 




5 


m. 
m 

12 




2500 


2000 


1600 


1000 


2500 


2000 


1600 


1000 


2600 


2000 


1500 


1000 


^rpm 


500 


400 


300 


200 


500 


400 


300 


200 


500 


400 


800 


200 




o 


O 


O 


A 


O 


O 


O 


A 


A 


A 


A 


X 




O 


O 


O 


X 


O 


O 


O 


X 


X 


X 


X 


X 




6.0 


6.0 


6.5 


7.5 


5.0 


5.0 


5.5 


6.0 


4.5 


4.5 


5.0 




it 

m 

12 




















O 


X 


X 




A 


X 


X 




8.0 









itmm 

12 


mmi 12 




3 


3 


4 


rpm 




2500 


2000 


1500 


1000 


500 


2500 


2000 


1600 


1000 


500 






500 


400 


300 


200 


100 


500 


400 


800 


200 


100 


rpm 


























6.5 


6.0 


6.0 


6.5 


7.5 


X 


5.0 


5.5 


6.0 


6.5 


X 


£(MPa) 


72.8 


82.2 


79.0 


75.5 






94.2 


90.1 


84.7 
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